In this study the risk-adjusted performance of IPO firms listed on the KSE from 2000 to 2012 is analyzed. The objective is to provide insights of the underpricing (first trading day) of IPOs and to find out the determinants of underpricing in the light of asymmetric information and signaling theories. The results indicate that underpricing prevails on the KSE. The level of underpricing with regard to the marked adjusted model is found to be 28.28 percent for the full sample of 83 IPOs, which shows that investors can make a market adjusted profit of 28.28 percent by investing in new issues of IPO firms. The profit opportunity for the day traders is also observed. The year-wise analysis of the level of underpricing shows that the overall amount of level of underpricing decreased over the succeeding years. Furthermore, the level of underpricing is observed in all sectors except equity investment instruments, technology hardware and equipment and personal goods. The risk adjusted performance of IPO firms is also measured with the help of five models by using matched firm techniques. The level of underpricing is observed to be 39.64 percent for the market adjusted model, 42.63 percent for market model, 42.31 percent for CAPM, 42.84 percent for the Fama-French three-factor model and 42.99 percent for the four-factor model. The results indicate that the choice of model does not matter while measuring the risk adjusted returns of IPO firms on the first trading day.
INTRODUCTION
An initial public offering (IPO) means the issuing of securities for the first time to the general public. These securities include debt, common stocks or preference stocks. The firms issue securities to raise capital for the expansion of business operations and to promote the value of the firm. Underpricing of IPO seems to be a common characteristic of IPOs prevailing all over the world and it results in the initial excess return on the IPO investment. Investors of IPOs can earn huge returns if they manage to sell on the first day of trading of the IPOs. This high return of the IPOs on the first trading day is called underpricing. Underpricing means the pricing of an IPO at less than its market value on the closing of the first trading day. In other words, this is a huge return to investors that motivates them to subscribe for IPO firms.
The Karachi Stock Exchange (KSE) is the largest as well as the most liquid market of Pakistan. After going through different phases, the demutualization process of the KSE was completed in August 2012. After demutualization, it is now a public company limited by shares. The market capitalization of the KSE rose to US$ 2.0701 on 30 June 2013. The KSE has now six indices, i.e. the KSE-100, KSE-30, KSE All Share Index, KMI-30, Oil & Gas sector Index and Banking sector Index. The KSE has been the most volatile market in the world. However, after the year 2000 it has shown tremendous performance. After a slump (2010) (2011) , the KSE-100 index crossed the barrier of 29,000 points on 20 April 2014 which is almost three times just in a period of less than four years (the KSE-100 index was 10,260 on 8 October 2010). In 2012-13, a 52% increase in the KSE index was observed. Due to this performance the KSE remained top in all the emerging Asian countries during 2012-13.
Pakistan witnessed stimulating expansion of the IPOs market in the 1990s. Table 1 provides the listing of new companies, both private as well as State Owned Enterprises (SOEs), from 1992 to 2012. Table 1 Listing of IPOs 1992 IPOs -2012 A firm can raise funds from different sources such as private equity placement, equity capital, bonds, debentures, preference equity and loans. Table 2 shows that raising funds through IPOs is the main source of funding in the world. 
REVIEW OF LITERATURE
The phenomenon of underpricing has been extensively studied by different researchers in different time horizons. The underpricing issue in Pakistani IPOs market was first analyzed by Sohail and Nasr (2007) showing an underpricing of 35.66%. They have also found the effect of different variables that influenced the underpricing. Table 3 provides the comprehensive literature. The literature review reveals that different countries have different levels of underpricing in different time horizons.
From the results presented in Table 3 , the highest level of underpricing has been reported by Datar and Mao (2006) in China. They reported 388 percent of underpricing by taking a sample of 226 firms during the period 1990 to 1996. Similarly, Hoque and Musa (2002) also reported the highest level of underpricing of 285 percent in Bangladesh by taking a sample of 113 firms in the period of 1984 to 2001. More than 100 percent of underpricing is also witnessed in Saudi Arabia, Jordan and Malaysia. In India, Brazil, Korea, Thailand, Portugal and Greece the underpricing of IPOs remained between 50 percent and 100 percent. The table illustrates that in some countries like Norway, Chile, Egypt, Denmark, Canada, Austria, Israel, Argentina, France and Russia, underpricing has been observed at the lowest level, at below 10 percent. The overall results presented in the table suggest that the level of underpricing varies from country to country. Table 3 Level of underpricing across the globe
Country
Researchers Sample size Time period Under-pricing 1 2 3 4 5 Argentina Eijgenhuijsen and Valk (1997 ) 20 1991 -1994 4.40% Australia Lee et al. (1996 Lee et al. ( ) 381 1976 Lee et al. ( -1995 Source: complied and calculated by the authors.
In the case of IPO underpricing, only a few studies are available for Pakistan (Sohail and Nasr, 2007; Rizwan and Khan, 2008; Sohail and Raheman, 2009 and Kayani and Amjed, 2011 . Sohail and Raheman (2010) have shown the level of underpricing in different states of the economy. Sohail and Nasr (2007) have shown underpricing of 35.66% by selecting 50 IPOs during 2000-2006. To fil this gap in the literature, this study is using different models to capture the effect of risk adjusted performance (level of underpricing) as the research of this type has not been undertaken previously. In particular matched firms will be used by applying asset pricing models to capture the risk adjusted performance (underpricing) of IPOs.
METHODOLOGY
Data is collected for the period 2000 to 2012 for 83 IPO firms floated on the KSE. The data is taken from the SBP, the KSE and the business recorder. To study the long-term performance of IPOs, only those IPOs are taken which cover a period of more than three years. As a result, the number of IPO firms are reduced to 61 IPOs for the long-term analysis of IPOs. The initial return of each IPO and market return is calculated as:
where ,1 i R is the return on the first trading day, also known as the raw return The level of underpricing is calculated using the matched firm's technique. The expected returns of the matched firms are calculated with the help of the following four models (3 to 6).
Market model
To calculate the expected returns in the market model, the actual returns of the matched firm and market returns are used in the regression model of equation (3) prior to six months of the listing of an IPO firm.
Capital asset pricing model
To calculate the expected returns in the capital asset pricing model, the excess returns of the matched firm and excess market returns are used in the regression model of equation (4) prior to six months of the listing of an IPO firm. For a risk-free rate three-month treasury bill rates are used.
Since the selected matched firm has a different capital structure, so the betas obtained in equations 3 and 4 are adjusted. The betas obtained in equations 3 and 4 are termed as levered betas. These betas are calculated according to the capital structure of the matched firm. As the capital structure of an IPO firm is different from the matched firm, so the beta is adjusted according to the capital structure of an IPO firm. The first beta for the matched firm is calculated in the absence of debt with the help of the following equation. 
This adjusted beta is used to calculate the expected return in equations 3 and 4 for each IPO firm.
Fama-French three-factor model
In addition to the market factor in CAPM, two other factors, size and value, are incorporated by Fama and French (1993) .
Carhart four-factor model
The fourth factor that is the momentum factor is incorporated by Carhart (1997) (6) t WML (winner minus loser) is the risk factor for momentum. Fama and French (1993) argued that investors of small firms should be compensated for taking additional risk as these firms are more sensitive with regard to various risk factors like the problem of financial flexibility and less diversification in the business. Moreover, he argued that investors of value stock firms should also be compensated for taking another risk as value stocks are considered to be a weaker firm due to current distress and the future prospects being vague. In CAPM, the market factor is used for risk.
To calculate the size and value factors, all the firms of the KSE are sorted on the basis of the market capitalization (size) of the firms. The firms are divided in two parts by using the median, i.e. small firms (S) and big firms (B). Book-to-market (B/M) ratio is calculated by dividing the book value per share at the end of year t by market value per share. The KSE firms are further divided into three B/M groups, i.e. (Low, L) bottom 30%, (Middle, M) 40% and top 30% (High, H). As a result, from the intersection of the three B/M and two size groups, six portfolios (S/L, S/H, S/M, B/L, B/H, B/M) are formed. As the historical data of IPO firms do not exist, therefore to measure the IPOs returns, the matched firms are used to calculate expected returns as discussed in the algorithm, where SMB and HML are calculated as:
To calculate WML the KSE firms are sorted on a market capitalization basis, lowest to highest. The sample is divided into two parts. The upper part of the sorted sample firms is sorted on the average of the last 20 days returns and then divided into three portfolios S/W, S/N and S/L (winner-30%, neutral-40% and loser-30%). Similarly the lower part of the sorted sample firms is sorted on the average of the last 20 days returns and then divided into three portfolios B/W, B/N and B/L (winner-30%, neutral-40% and loser-30%). The difference of the averages of the two winner portfolios S/W, B/W and two loser portfolios S/L, B/L, will give the momentum factor and is calculated as:
For each IPO firm, to calculate expected return for matched firm, the daily excess returns of the matched firms are regressed against the respective risk factors. The level of underpricing is calculated with the help of the five models as presented in equations 8 to 12. The underpricing P u of the IPO firms using the market adjusted model is calculated as:
The above model was initially introduced by Aggarwalet al. (1993) and is used by many researchers to calculate underpricing (Chao et al., 2010; Boissin and Sentis, 2012) . The above model has been criticized in earlier studies for not considering the risk factor assuming the unit beta. Thus the market model, CAPM, 3-FF (the three-factor Fama-French model) and 4-F (the four-factor Carhart model) are also used to measure the risk adjusted IPO performance on the first trading day (equations 9, 10, 11 and 12), which are obtained by running the OLS regression of equations (3), (4), (5) and (6), on the matched firms. While running the regression, a number of assumptions are also made. To control the problems of heteroscedasticity and autocorrelation, the HAV-Newey test is used in these regression models. In addition to model (8), the level of underpricing is calculated with the help of the following four models. By market model
By four-factor model
The one sample t-statistic (equation 13b) is used to test the significance of hypotheses of underpricing calculated by different models (equations 8-12). The first hypothesis, the level of underpricing of sample IPO firms is different from zero, is tested. The sample mean adjusted return on the first trading day, 1 u P , on IPO investment is divided equally among n IPO firms:
The t statistic is computed as:
where, s represents the cross-sectional standard deviation of 1 u P for the sample IPO firms.
Regression model for determinants of underpricing
The regression model is based on previous theories like the agency theory, asymmetric information and signaling theory. The general form of the regression model is as follows: ExAnte is measured by the standard deviation of daily returns of each IPO for a period of one month after the listing date, used to anticipate uncertainty. SI is secondary issues, a dummy variable. If SI is made within periods of twelve months after the IPO, its value is 1 and zero otherwise. LMC is the natural log of market capitalization, used to measure the intrinsic value of an IPO firm. It is obtained as the closing price at the 10 th day of trading. LOS is the natural log of offer size variable. This variable is measured as the offering price multiplied by the number of shares offered. MV is the market volatility variable, obtained as the standard deviation of the closing value of the market index. To measure the standard deviation, a twomonth period before the closing date of subscription of an IPO firm is used. OS is the over-subscription variable and is measured as funds received against public offer, i.e. times the share offerings in value. PE is the price earnings ratio, used to measure the quality of an IPO firm. It is calculated as the average offer price divided by the average earning per share (EPS) for the last three years before going public. PSO represents the proportion of shares offered to general public. Year n represents the long run performance of IPO firms measured by different models. Table 4 provides the descriptive statistics of the variables. The mean value of the underpricing is 0.33, which ranges between -0.36 and 3.22. The standard deviation of the underpricing is 0.61. Market volatility has the highest standard deviation (302.01) followed by the price earnings ratio (76.88). Market volatility also has the highest mean value (403.19) followed by the market capitalization (21.37). The same interpretation holds for other variables. 
RESULTS AND DISCUSSION

Descriptive analysis
Level of underpricing
The underpricing is the difference between the offer price and the market price at the first trading day of an IPO firm. The level of underpricing means the adjusted returns of IPOs on their first trading day. Generally, market adjusted returns are used to represent the level of underpricing. In this study, the matched firm technique is used to calculate the adjusted returns on the first trading day in addition to the market adjusted returns. The matched firm technique is used on a reduced sample of 61 IPOs only as in determining the reasons for underpricing, one of the variables is long-term performance and in the long run performance sample is reduced to 61 IPOs. Table 5 provides the first day market-adjusted returns. The significance level of underpricing is observed on the KSE for the sample period of 2000 to 2012, which validates the underpricing phenomena. The average value of underpricing is 28.28 percent. This implies that investors can make a market adjusted profit of 28.28 percent by investing in the new issues of the firms. The median level of underpricing is 7.80 percent. The average value of raw return of IPOs is 32.76 percent and the average markets return is 3.48 percent. All these values are statistically significant. The average value of underpricing is low compared to earlier studies on the KSE market. For example, Sohail and Nasr (2007) reported the level of underpricing as 35.66 percent for the sample of 50 IPOs, while Sohail and Raheman (2010) reported the level of underpricing as 42.17 percent. This shows the efficiency of the issuing firms of IPOs as underpricing is the ultimate loss to the issuer. The results of underpricing on the KSE confirm the findings of the earlier studies in different countries like the US, the UK, Europe, etc. The results also show that 32.53 percent IPOs (27 from 83 IPO firms) offer the investors negative market adjusted returns of 11.34 percent on the first trading day, which shows the overpricing of IPOs. The remaining 67.47 percent IPOs (56 from 83 IPO firms) offer the investors a positive market adjusted return of 47.39 percent on the first trading day, which indicates the underpricing of IPOs. Nevertheless, taken together, all 83 IPOs offer the investors a positive market adjusted return. The results show that on average investors who have purchased the shares in the primary market can make a (market adjusted) profit of at least 24.95 percent, even if they sell the shares at the lowest prices at the first trading day of IPO firms. Likewise, investors can make an average market adjusted profit of 35.16 percent if they manage to sell the shares at the highest prices at the first trading day. If investors are anxious that share prices may fall from the opening prices, and if the investors sell the shares in the opening session on the first trading day, even then they can earn a market adjusted profit of 24.95 percent. These results further demonstrate that there is also some profit opportunity for the day traders if they manage to purchase the shares in the opening session and sell them at the closing of first trading day. These results are contrary to the study of Chen et al. (2004) . However, the amount of profit is not significant for the day traders if the transaction cost and other costs are considered. Even the day traders can lose money if they attempt to sell these shares during the trading hours of the first trading of these newly listed IPO firms. This implies that the day traders have no such vibrant opportunity to make a profit. Investors can make money only when they purchase the new issues at the offer price from the primary market and sell them on the first trading day. The sector wise analysis of level of underpricing is presented in Table  7 . The level of underpricing is observed in all the sectors except Equity Investment Instruments, Technology Hardware and Equipment, and Personal Goods. The General Industrials sector has shown the highest level of underpricing of 100.34 percent followed by the Industrial Transportation sector which has a 94.29 percent level of underpricing. The year-wise analysis of level of underpricing is presented in Table 8 , which shows that the overall amount of level of underpricing decreased over the years for the sample period of 2000 to 2102. All the years show underpricing, except for 2010 and 2011. The level of underpricing was highest in 2007. Table 9 provides analysis of the reduced sample of 61 IPOs. This reduced sample covers the period of at least three years to meet the criterion to observe the long-term performance on a three-year basis. In addition, while finding the determinants of IPO underpricing, one of the variables is long-term performance, which is why an analysis on the reduced sample is also required. Like the full sample, all the average values in the reduced sample are also statistically significant. The level of underpricing is 39.64 percent, while the median level of underpricing is 19.44 percent. The average raw return of IPOs is 44.30 percent, while the average markets return is 3.03 percent. The amount of level of underpricing has increased compared to the full sample of 83 IPOs.
First day market-adjusted returns
First day market-adjusted returns -a reduced sample
Matched firms
For the measurement of level of underpricing, generally the first day returns of IPO firms are adjusted by using the market-adjusted model. The main drawback of this model is that it assumes the betas of newly issued stocks as one. To tackle this problem, the matched firm adjusted returns are used to measure the level of underpricing. Since IPO firms have no past history of market prices, it is not possible to predict its future prices or returns. Therefore, matched firms are used to predict the future returns and are considered as true proxies for IPO firms. Now the question is how true proxy firms are selected. Kim and Ritter (1999) have reported difficulties in selecting comparable firms for the valuation of IPO firms. They used the multiple of the P/E ratio as one of the methods to value the matched firms. In contrast to Kim and Ritter (1999) , How et al. (2007) used an algorithm by selecting either on size and industry membership, industry and growth, or industry, growth and size basis. All these studies were related to the valuation of an IPO firm, and none has calculated the expected return using the matched firm technique. Before doing the analysis, the first algorithm is tested to check the similarity of an IPO firm with that of the matched firm.
First, we checked the tracking errors of IPOs and the matched firms. The tracking error (based on revised methodology) is 0.0196.
1 The tracking error of IPOs and matched firms is less than 0.05, which shows that the matched firms are a true proxy of IPO firms based on asset selection criterion. The bars in the line graph in Figure 1 also show that the matched firms resemble the IPO firms in fifty-four out of the sixty-one IPOs, the assets of the matched firms are the same as the assets of the IPO firms. We also applied the t-test to test the mean difference of the IPOs and the matched firms. The results are displayed in Table 10 . The value is statistically insignificant. Thus, the null hypothesis of no mean difference in the assets of the IPO firms and the matched firms is supported. This further strengthens the selecting of matched firms as true proxies on assets criterion. The insignificant value of Leven's test indicates that the variances are equal.
First day matched firm adjusted returns of IPO firms
After calculating the level of underpricing by the market adjusted model, the capital asset pricing model, the Fama-French three-factor model and the Carhart's four-factor model are used to calculate the expected returns for matched firms as discussed above. The matched firm adjusted returns (level of underpricing) are then calculated on the first trading day of these IPOs.
To calculate the expected returns, an event window is required. The estimation window consists of a six-month period using daily data. On the basis of this event period betas are calculated by market model and capital asset pricing model. As an IPO firm has a different capital structure than that of a matched firm, these levered betas are calculated in the absence of debt, called un-levered betas. Again, levered (adjusted) betas are calculated according to the capital structure of IPO firms. Now, with the help of these adjusted betas, the expected returns are calculated on the offer date of IPOs and adjusted for a 20-day period. Table 11 provides the expected returns of matched firm, based on market models. These expected returns are calculated by regressing six-month daily returns against the market returns of the corresponding period before the offer date of an IPO firm. The average expected return of matched firms using the market model is 1.66 percent, which is less than the market return calculated on the reduced sample of sixty-one firms. The average expected return of matched firms is 1.99 percent in CAPM, 1.46 percent in the three-factor model and 1.30 percent in the four-factor model. All these returns are lower than the market return calculated on the reduced sample of sixty-one firms. The average expected return of matched firms in CAPM is slightly higher than the expected return calculated by the market model, the three-factor model and the four-factor model. The significant average value of returns in the Fama-French three-factor model supports the study of Nawazish (2008) for testing this model on the KSE. The level of underpricing is higher in the four-factor model (43 percent) compared to the market model, CAPM and the Fama-French three-factor model. This indicates that that investors can earn a significant risk-adjusted return of 43 percent or greater from the same type of matched firms by taking the four risk factors, i.e. market, size, value premium and winner minus loser (WML).
The average debt-to-equity (D/E) ratio of IPO firms is 1.6842 while the average D/E ratio of the matched firms remains at 2.1010. As there is a difference in the capital structure of IPO firms with that of the matched firms, the betas of the matched firms are adjusted. The average beta of the matched firm remains at 0.6301 less volatile than the market, the unleveled beta remains at 0.3612 while the adjusted beta is 0.6183. In the marketadjusted model, the beta of the IPO firm is assumed to be one that is not considered to be accurate. This supports the matched firm technique to calculate the true beta of an IPO firm. It further explains that investors can earn a significant risk-adjusted return of 42.63 percent or greater from the same type of matched firms when investing in IPO firms.
The Wilcoxon signed-rank test
The level of underpricing is also confirmed by the Wilcoxon signedranked test, presented in Table 12 . The Wilcoxon signed-rank test and standard t-statistics on median values against zero are used to confirm the level of underpricing by all the five models of reduced / full sample. Note: * indicates that the value is statistically significant at 1% level of significance; Up=underpricing, ma=market adjusted, mkt=market, 3FF= three-factor Fama-French model, 4F= four-factor Carhart model. Source: authors' calculation.
Comparisons of different models
The level of underpricing is observed to be more than 39 percent in all five models. The level of underpricing is 39.64 percent in the marketadjusted model, 42.63 percent in the market model, 42.31 percent in CAPM, 42.84 percent in the Fama-French three-factor model and 43 percent in the four-factor model. The level of underpricing increases when more risk factors like size, value and momentum are taken into account. In general, all five models on average give consistent and significant results. However, at an individual level, underpricing is found to be different in all the five models as shown in Figure 2 . These inconsistent results lead to debate about the choice of models for the long-term performance of IPOs. However, in the short run, the choice of model does not matter to measuring the risk-adjusted returns of IPO firms on the first trading day of their listing.
Results of regression analysis
The regression analysis is performed to examine the determinants of the level of underpricing. Table 13 Note: *, ** and *** indicate that the value is statistically significant at 1%, 5% and 10% level of significance, respectively. Source: authors' calculation. the dependent variable for the level of underpricing, while ExAnte, market capitalization, incidence of secondary market issues, market volatility, offer size, the proportion of shares offered to general public, over/under subscription and price earnings ratio are used as independent variables. The results reveal that ExAnte has a statistically significant positive effect on the level of underpricing, which validates the results of Baron (1982) , Ritter (1984) and Beatty and Ritter (1986) that the level of underpricing increases with the level of uncertainty about the new issue of IPO. The results also corroborate the findings of Sohail and Nasr (2007) and Sohail and Raheman (2009) on the KSE. As an IPO is a new firm, information about the potential market demand and true value of the firm is unevenly distributed amongst different stakeholders, i.e. the IPO firm, underwriters and the investors, so underpricing is done under the underwriter's umbrella to safeguard a full subscription of the new issue and to reduce possible losses arising from exante uncertainty about an issuing firm's value. This significant result is in accordance with the asymmetric information theories that there is more uncertainty about the value of recently established firms such as new issues (IPOs) than about well-known firms. This finding supports Beatty and Ritters's (1986) argument that investors seek higher returns to compensate for their anxiety about the future performance of IPOs.
Market capitalization also has a significant positive effect on the level of underpricing. In turn, secondary market issues have a negative but statistically insignificant effect on the level of underpricing. The reason might be that there are only six secondary issues out of 83 for the sample period. Allen and Faulhaber (1989) , Grinblatt and Hwang (1989) and Welch (1989) have suggested that underpricing may itself be a signal of the intrinsic value of the issuing firm or post-issue. In all these models, underpricing is used as a signal that the company is of high quality, whereby an IPO firm that was underpriced more is considered a healthy company. Allen and Faulhaber (1989) have argued that firms sometimes offer IPOs priced below their intrinsic value to signal their quality to investors, thus expecting to have a better chance at offering subsequent seasoned issues at high prices. On the KSE, the results also suggest strong support for the signaling theories.
Market volatility has a significant positive effect on the level of underpricing. The result is also in accordance with the earlier studies as discussed in the literature review. In previous studies on the KSE by Sohail and Nasr (2007) and Sohail and Raheman (2009) , the results of market volatility variable are not significant. The market volatility is considered as the degree of underpricing. When the market volatility is high, the regulatory authorities try to minimize the probability of unsuccessful issues by lowering prices as compared with low market volatility period. In earlier studies, Miller and Reilly (1987) indicated that IPOs which follow a rising market have higher underpricing levels than IPOs which follow a falling market. The KSE experienced high volatility as compared with other markets of the world during the study period from 2000 to 2012, as the KSE index fluctuated between 1,333 to 15,470 points. The offer size has a significant negative effect on the level of underpricing. Finkle (1998) argued that the larger firms, compared to smaller firms, present less uncertainty for different stakeholders and particularly for the potential investors. Larger firms, for example, have greater access to resources which are essential for firm survival and profitability. Another factor is that larger firms tend to attract more prestigious underwriters (Carter et al., 1998) . This also holds true for the KSE. Our results support the findings of some previous studies which have also found the negative effect of firm size and underpricing (Carter et al., 1998) . Perotti (1995) argues that government prefers the steady sale of IPOs to show commitment of privatization, so they issue a small proposition and retain a large one. The percentage of shares retained by the original owners and insiders would logically signal high value. A negative relationship between the level of underpricing and the proportion of shares offered to the general public variable is observed in the previous studies as discussed in the literature review. However, in the case of IPOs on the KSE, on average, the proportion of shares offered to the general public remains at 25 percent, which is a high offered rate compared to other markets in the world. As a result, the highly positive significant relationship of this variable is observed with the level of underpricing. The results are contrary to the Perotti (1995) study but are in accordance with the IPO phenomena in the KSE where the high offered rate exists. The well-known Rock's (1986) winner-curse model demonstrates that only uninformed investors submit an order for over-priced stocks to win a 100 percent allocation. However, for underpriced shares, both the informed and uninformed submit purchase order for allocation, and as a result over-subscription appears. The same phenomenon is also observed on the KSE as the over-subscription variable has a significant positive effect on the level of underpricing. The price earnings ratio has a negative but statistically insignificant effect on underpricing. This result contrasts with Chen et al. (2004) who argue that the firms with better growth prospects have a higher price-to-earnings ratio which ultimately goes towards higher risk, which further increases uncertainty. The KSE is not confirming the positive effect of the price earnings ratio on the level of underpricing. The value of R-squared indicates that the 63 percent variation in the dependent variable is explained by all independent variables. In other words, the regression model fits the data well. The low p-value of F-statistics also indicates that all the explanatory variables have (jointly) a statistically significant effect on the dependent variables.
The regression analysis is also performed on the reduced sample for 61 IPOs using the five regression models. The results are reported in columns (2) to (6) of Table 13 . In these five models the explanatory variables are the same but the dependent variable, the level of underpricing, is obtained by five different models, i.e. the market-adjusted model, the market model, CAPM, the FamaFrench three-factor model and the four-factor model. The estimated results of all the regression models are almost the same and are in line with the results of the full sample (83 IPOs) regression model with a negligible variation in the significance level of explanatory variables. All these models validate the agency theory, asymmetry theory and signaling theory. Note: *, ** and *** indicate that the value is statistically significant at 1%, 5% and 10% level of significance, respectively.
The regression model is also used to find the relationship of the level of underpricing with the long-term performance of IPOs. Three years after the IPO is used as a long-term performance variable and is calculated on a monthly basis by the buy and hold abnormal return (BHARs) model. As far the relationship between the initial returns of IPOs and their long-term price performance is concerned, most studies have revealed that IPOs are underpriced by investment bankers to create the outer shell of excess demand. As a result, companies with higher initial returns should have lower subsequent returns (Carter and Dark, 1993) . The KSE does not support the significant negative relationship of the level of underpricing and long-term performance variable as the coefficient on BHARs is positive and statistically insignificant (Table 14) . This result is contrary to the asymmetric information theory supported by Welch (1989) and Grinblatt and Hwang (1989) . Furthermore, the choice of model does not matter while measuring the risk adjusted returns of IPO firms on the first trading day. The determinants of the level of underpricing are observed on the KSE in light of the asymmetric and signaling theories, and the results of the regression model validate the prior theories of the asymmetric and signaling theories on the KSE.
CONCLUSION
The study examines the underpricing of 83 IPO firms on the KSE using data for the period 2000 to 2012. For long term performance the sample size is reduced to 61 IPOs. The estimated results reveal that IPOs are underpriced on the KSE. The year-long analysis of underpricing shows that the level of underpricing has decreased from the years 2000 to 2012. However, the highest level of underpricing is observed in 2007. Furthermore, the level of underpricing is observed in all the sectors except equity investment instruments, technology hardware and equipment, and personal goods. More than a 100 percent return (without risk adjusted) is observed in the sectors of oil and gas producers, real estate investment and services, and general industrials.
The level of underpricing for the market adjusted model is found to be 28.28 percent for the full sample of 83 IPOs, which suggests that investors can make a market adjusted profit of 28.28 percent by investing in the new issues of the firms. The matched firm technique is also used to calculate the level of underpricing by considering different risk factors i.e. market, size, value and momentum factors. The results of tracking error show that matched firms are the true proxy of IPO firms. The level of underpricing is observed to be 39.64 percent for market adjusted model, 42.63 percent for the market model, 42.31 percent for CAPM, 42.84 percent for the FamaFrench three-factor model and 42.99 percent for the four-factor model. All the five models give consistent and significant results. The amount of underpricing increases when risk factors are considered, i.e. size, value and momentum. The regression analysis is performed to find the determinants of the level of underpricing with the help of ExAnte, market capitalization, incidence of secondary market issues, market volatility, offer size, the proportion of shares offered to general public, over/under subscription and price earnings ratio variables. These results validate the prior theories of the asymmetric and signaling theories.
The paper has some important policy implications. ExAnte/uncertainty has a significant positive effect on underpricing. This supports the asymmetric information theory, which explains that if new IPO firms have high uncertainty, they will be highly underpriced. Since underpricing is an indirect cost to an IPO firm, the regulatory authorities should help the new IPO firms to reduce the level of underpricing. As in the book building process, the amount of underpricing is lower compared to the fixed method, so the regulatory authorities, i.e. the Securities and Exchange Commission of Pakistan (SECP) should encourage the book building process to reduce the amount of underpricing, which will lead to boosting the IPO activity process and private firms can decide to opt for IPOs. As a result, it will contribute to the development and further strengthening of the capital market in Pakistan. This study will help firms, managers, researchers, investors, lenders and regulatory authorities to judge the determinants, performance and efficiency of IPOs.
